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(57) [Abstract] 

[Problems to be Solved by the Invention] 

It decreases treatment tank at time of water treatment of 
polyester chip and thesoiling of pipe , furthermore generating 
mold fouling when forming,it is difficult, in addition 
furthermore offer polyester where the transparency and mouth 
part crystallization of bottle become satisfactory. 

[Means to Solve the Problems] 

Most peak temperature of high temperature side of melting 
peak temperature of fine and/or film which said polyester 
contains chip of polyester where main repeat unit is ethylene 
terephthalate in manufacturing method of polyester which 
water treatment is done in treatment tank , 265 deg C or less, 
manufacturing method . of polyester which water treatment 
does polyester where content of any of total content of fine 
content , film content , or fine content and film content is300 
ppm or less and makes feature 



[Claim(s)] 
[Claim 1] 

Most peak temperature of high temperature side of melting 
peak temperature of fine and/or film which said polyester 
contains chip of polyester where main repeat unit is ethylene 
terephthalate in manufacturing method of polyester which 
water treatment is done in treatment tank , 265 deg C or less, 
manufacturing method . of polyester which water treatment 
does polyester where content of any of total content of fine 
content , film content , or fine content and film content is300 
ppm or less and makes feature 



[Claim 2] 
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81*8 1 (DSig^^lCcfcoT^btlfc^'Jxx 
LfcflL #U*U:7-f *'J75K» 

a. 

*UxX-r;KD*S4^ 1.37g/cm 3 feJl±T*fc^C 
[f§*«4] 

tK'J x*r JKD»tt 3 S{*<D£*rSA<. 0.50 a 

*%KlT-efc«Ct*»»t-r4»*a 1-3 (D 
[11*3 5] 

TK'JX^jKDSHttftA^ 0.55-1.30 fy'J7 
CDL^THAMzt^«07K l Jxx^;K7>S^ig*^^o 

S^STK + CD^ig l-40//m (DfiLtt 100000 

i$«t-r*»3ii« 1-5 Efcrotfyxx^uaa 

Specification 
[0001] 

rt»ffl&£lcm*&3h*#'jxx-r^©«fi* 
*ifc#'jxxxJU©«JS*aicBM-«. 

[0002] 

[#*(Dftffi] 

TKUx^U^^U^^U-h^ifCDTK'JxXT-iU 
l^fc*). X*«ffiffiA<S<* ttlt* 

[0003] 



manufacturing method . of polyester which after with removal 
process , member and contact process of at least one kind 
which is selected from group which consists of the polyolefin 
resin member , polyamide resin member , polyacetal resin 
member such as fine which removes according to need fine 
and/or film treating does the polyester which is acquired with 
manufacturing method of Claim 1 and, makesfeature 

[Claim 3] 

density of polyester , is 1 .37 g/cm <sup>3</sup> or more and 
manufacturing method . of the polyester which is stated in 
Claim 1 or 2 which is made feature 

[Claim 4] 

content of cyclic trimer of polyester , is 0.50 weight % or less 
and manufacturing method . of polyester which is stated in 
any of Claim 1 -3 which ismade feature 

[Claim 5] 

intrinsic viscosity of polyester , is 0.55 - 1 .30 deciliter /gram 
and manufacturing method . of the polyester which is stated in 
any of Claim 1 -4 which is madefeature 

[Claim 6] 

Being discharged from treatment tank , while maintaining 
particle of the particle diameter l~40;mu m in said treated 
water which again is reset to treatment tank in 100000 / 10 ml 
or less manufacturing method . of polyester which is stated in 
Claim 1 -5 which water treatment it does and makes feature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

As for this invention, it regards manufacturing method of 
polyester which is used forone for film , sheet molding etc 
with bottle as beginning, it regards the manufacturing method 
of polyester which furthermore as for details, mold fouling 
isdifficult to occur when forming, in crystallization control 
characteristic of molded article issuperior. 

[0002] 

[Prior Art] 

As for polyethylene terephthalate or other polyester , because 
mechanical property and chemical property are 
superiortogether, industrial value is high, is used widely as 
fiber , film , sheet , bottle etc. 

[0003] 
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mmn. urns*, strnKzommn 

[0004] 



[0005] 



[0006] 
[0007] 

*Uxx-r;m>a>7-bhTJI/f r tK#**4^ 
&^^(D«H+(DT-trh7JUT : tK#^St^ 

LfcA<ot, S£*<fcU* 0, Jxx^;u4'CD7-tzh7 

[0008] 

ift*. 7K'Jx^b>xU^U-h* +to±:-f 
SA*. *»8»<D7-bh7JU : 5rtK^*f*a>« 



As material of flavoring , oil , beverage , cosmetics , detergent 
or other vessel , various resin is adopted according to types 
and its use objective of fullness contents . 

[0004] 

Because among these polyester is superior in mechanical 
strength , heat resistance , transparency and gas barrier 
property ,it is a optimum as material of vessel for especially 
juice , chilled beverage , carbonated beverage or other 
beverage filling . 

[0005] 

As for this kind of polyester supplying to injection molding 
machine or other molding machine , preform for the hollow 
molded article it forms, inserts this preform in mold of 
specified geometry and the drawing blow molding after 
doing, thermal processing it does shaft of bottle and formsin 
(heat set ) hollow molding vessel , furthermore thermal 
processing mouth part of according to need bottle (mouth part 
crystallization ) it isgeneral to do. 

[0006] 

However, cyclic trimer or other oligomers was included by 
conventional polyester , mold fouling was easy tooccur by 
fact that this oligomers deposits in exhaust port , exhaust pipe 
of gas of mold interior surface and mold . 

[0007] 

In addition, polyester contains acetaldehyde which is a 
by-product . 

When acetaldehyde content in polyester is many, container 
which formed from nowon and in addition also acetaldehyde 
content in packing or other material becomes many,exerts 
influence on beverage or other flavor and odor which are 
filled in the said container etc. 

Therefore, from until recently various measure was taken in 
order todecrease acetaldehyde content in polyester . 

[0008] 

Recently, polyester vessel which designates polyethylene 
terephthalate as center reachedpoint where it is used as vessel 
for mineral water and oolong tea or other low flavor 
beverage . 

In case of this kind of beverage , generally hot filling doing or 
afterbeing filled heating these beverage and/or and/or 
sterilization it is done,but with just decrease of acetaldehyde 
content of beverage vessel flavor and the odor of these 
contents are not improved understood. 
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[0009] 



[0010] 

¥ 3-47830 -^IZttTK'jX^U^U^U-h^TK 



[0011] 
[0012] 

AW*i/«^A, *;Uv^A. X»fcg*« 



[0009] 

In addition, it reached point where method which can 
manufacture isdone is taken from process shortening , 
hygiene , pollution prevention or other objective , making use 
of metal plate which polyester film which designates ethylene 
terephthalate as main repeat unit in interior surface sheath 
isdone concerning metal can for beverage . 

In this case, contents after being filled heat sterilization is 
done with the high temperature , but in this case using film 
where acetaldehyde content is low, the flavor and odor of 
contents are not improved understood. 

[0010] 

method which water treatment does polyethylene 
terephthalate to Japan Unexamined Patent Publication Hei 3- 
47830 number as the method which solves this kind of 
problem , is disclosed. 

[0011] 

But, when this method is executed in industrially , when 
distilled water is usedas water for treatment because it is 
disadvantageous from theaspect of cost, industrial water 
which treated water and underground water , wastewater 
etc from river simply is used, it is general. 

But, when water treatment is done making use of industrial 
water , often crystallization at time of molding is too quick, 
there was a problem that becomes bottle where transparency 
is bad. 

In addition with mouth part crystallization contraction of 
mouth part without beingsettled inside standard , there was 
also a problem which becomes the capping deficiency . 

[0012] 

With examination of these inventors , as for this when content 
of sodium and magnesium , calcium , silicon dioxide or other 
metal-containing substance which are included in industrial 
water in step of the water treatment , is more than constant 
value , oxide and hydroxide or other metal-containing 
substance of these metal in treated water floating and 
precipitating, furthermore to deposit in the treatment tank wall 
and pipe wall, this in polyester chip depositing 
andpermeating, crystallization when forming is promoted, 
becomes bottle where transparency is bad, understood . 

Furthermore or other problem where metal-containing 
substance can plug pipe , makeswashing treatment tank and 
pipe difficult occurred. 

In addition, also or other problem where fine (resin fine 
powder ) which has deposited in polyester chip in step of 
water treatment , to treated water floats, precipitatesand 
deposits in treatment tank wall, and pipe wall can plug 
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[0014] 



[0015] 

mmtm*t*i±*>a>*m 

<fctf/*fcii7'fjuAttttfl)»»tf-^ja«a)« 
ti»ia«ifflik»e-^iafiE4< 265 de g c aTt- 
fey, 7 7 -r>#*ft, 7-nn»tt*#*r*» fe 

6tt**>a>lvftlfr(Dft*l*t 300ppm m 
[0016] 

CCT?, >t»4 J1S-Z8801 »]-& 
1.7mm a>£»£l*ofcSl*£aaLfcjK'JxX 

JIS-Z8801 IC^P^U^ifc 5.6mm <D:£$B£lio 
fca^lzSofcTK'JXT^UO)?*,, 2 ®&l± 

o>T-vzrt<mmuzV. fe*i^i*jE«3&»«j:y 
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pipe ,makes washing treatment tank and pipe difficult 
occurred. 

[0013] 

Therefore, water treatment which gives satisfactory molded 
article of transparency in order to obtain polyester which is 
done, industrial water you use the deionized water which 
treats with ion exchange treatment device , in addition, in 
order to be below constant concentration , managing powder 
amount and other particle of polyester in the treatment tank , 
water treatment you do polyester , but Even with in this case 
time only molded article where transparency is badthere were 
times when it cannot acquire, in addition mouth part 
dimension after mouth part crystallization stopped being 
agreeable to standard and problem etc whichbecomes capping 
deficiency occurred. 

[0014] 

[Problems to be Solved by the Invention] 

As for this invention, there are times when problem of Prior 
Art issolved, decrease treatment tank at time of water 
treatment of polyester chip andsoiling of pipe , furthermore 
generating mold fouling whenforming, they are difficult, in 
addition furthermore polyester where transparency and mouth 
part crystallization of bottle become satisfactory it is offered 
they have made objective . 

[0015] 

[Means to Solve the Problems] 

In order to achieve above-mentioned objective , as for 
manufacturing method of the polyester of this invention , 
most melting peak temperature of high temperature side of 
melting peak temperature of the fine and/or film which said 
polyester contains chip of polyester where main repeat unit is 
ethylene terephthalate in manufacturing method of polyester 
which water treatment is donein treatment tank , 265 deg C or 
less, polyester where content of any of total content of fine 
content , film content , or fine content and film content is 300 
ppm or less water treatment is done, itmakes feature. 



[0016] 

Here, fine it calls with JIS -Z8801 and metal screen of 
dimension 1.7mm the* it is it means in addition film calls fine 
powder of polyester which passes sieve , with JIS -Z8801 and 
* is among polyester which remain on sieve , chip of 2 or 
more melt adhesion does the metal screen of dimension 
5.6mm , Or chip ones which than normal geometry are more 
largely cut off it means film after removing, measures these 
content with thebelow-mentioned measurement method . 
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[0017] 

«£U dsc <DKi#t£-<?&m£M&W So 



smsa r^-ouAttfctDHjSjtr*. 



[0018] 

*?*ti«'>«<tt.-«a>9»t»*«ia-r* 

[0019] 

1.37g/cm 3 Ki±T'fc-SZtA<T'^^„ 

0.55-1.30 fi/'hh^itWCtif-C 
CCDif^KfcOT, /K'Jxx-r^SH* 3 »<* 

o.5o s*%eiT-e**cfc*«-e# 

[0020] 

si;«i3i«^i55*i4R«i3i*iti(Daa i~4o 

jUm (DE^f £ 100000 fi/lOml KlTI-Jft^Lfe 



[0021] 

85 ^uyo^^t^ttTK'Jxx^T'&y.^ 



[0017] 

In addition as stated on description below, it measures melting 
point of fine and film making use of differential scanning 
calorimeter (DSC ), calls melting peak temperature of DSC 
melting point . 

And, melting peak which displays this melting point one , or 
configuration isdone from melting peak of plural above that, 
with this invention , when the melting peak is one , peak 
temperature , in addition when melting peak is the plurality , 
among melting peak of these plural , most "Most peak 
temperature of high temperature side of melting peak 
temperature of fine or film " with naming melting peak 
temperature of high temperature side , regarding Working 
Example etc "melting point of fine ", "melting point of film " 
with does. 

[0018] 

polyester which is acquired with aforementioned 
manufacturing method , after with removal process , member 
and contact process of at least one kind which is selected from 
thegroup which consists of polyolefin resin member , 
polyamide resin member , polyacetal resin member such as 
fine which removes the according to need tine and/or film 
treating it does manufacturing method of polyester of this 
invention , feature it does 

[0019] 

In this case putting, density of polyester , is 1 .37 g/cm 
<sup>3</sup> or more, it is possible . 

In this case putting, intrinsic viscosity of polyester , is 0.55 - 
1 .30 deciliter /gram , itis possible . 

In this case putting, content of cyclic trimer of polyester , is 
0.50 weight % or less , it is possible . 

[0020] 

In addition in this case putting, being discharged from 
treatment tank ,while maintaining particle of particle diameter 
l~40;mu m in said treated water whichagain is reset to 
treatment tank in 100000 / 10 ml or less water treatment it 
ispossible. 

[0021] 

[Embodiment of the Invention] 

polyester which relates to this invention , with polyester 
where main repeat unit is ethylene terephthalate , with linear 
polyester which preferably ethylene terephthalate unit 85 
mole % or more isincluded, furthermore preferably 90mole % 
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[0023] 
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[0024] 
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[0025] 
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&£££l±T*£g5feLxx^;MbLfcSL 8 
ETI^«m^^fr9iiSxx^;Hb^. 
li. T L u^^;uKv>5 L JU«tx^u>^"j3-;us 
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or more , particularly preferably 95% or more is linear 
polyester which is included. 

[0022] 

When aforementioned polyester is copolymer , you can list 
isophthalic acid , 2,6-naphthalenedicarboxylic acid , diphenyl 
-4,4&apos; -dicarboxylic acid , diphenoxy ethane 
dicarboxytic acid or other aromatic dicarboxylic acid andits 
functional derivative , p- hydroxybenzoic acid , 
hydroxycaproic acid or other oxyacid and its functional 
derivative , adipic acid , sebacic acid , succinic acid , glutaric 
acid , dimer acid or other aliphatic dicarboxylic acid and its 
functional derivative , cyclohexane dicarboxylic acid or other 
cycloaliphatic dicarboxylic acid and its functional derivative 
etc as dicarboxylic acid as copolymer component which is 
used. 

[0023] 

When aforementioned polyester is copolymer , you can list 
alkylene oxide adduct or other aromatic glycol etcof 
diethylene glycol , trimethylene glycol , tetramethylene 
glycol , neopentyl glycol or other aliphatic glycol , 
cyclohexane dimethanol or other cycloaliphatic glycol , 
polyethylene glycol , polypropylene glycol , polybutylene 
glycol or other polyalkylene glycol , bisphenol A , bisphenol 
A as glycol as copolymer component which is used. 



[0024] 

Furthermore, when aforementioned polyester is copolymer , 
trimellitic acid , pyromellitic acid etcis listed as 
polyfunctional compound as copolymer component which is 
used, as acid component , it ispossible , it can list glycerine , 
pentaerythritol as glycol component . 

amount used of copolymer component above must be extent 
where polyester substantially maintains linear state . 

In addition, it is possible to copolymerize monofunctional 
compound , for example benzoic acid , naphthoic acid etc. 

[0025] 

Produces above-mentioned polyester , is possible with 
manufacturing method of prior public knowledge . 

Namely, in case of PET , other copolymer component 
reacting directly with terephthalic acid , and ethyleneglycol 
and necessity to remove water and theother copolymer 
component reacting esteriflcation after doing, with direct 
esterifi cation , , or the dimethyl terephthalate and 
ethyleneglycol and necessity to do condensation 
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[0026] 



[0027] 
[0028] 

ICftLT 1 .02-1.5 ^U#£L<f* 1.03-1.4 ^EJU 
(Di^b^^ija-^^^^tifcx^y-^lgB 

-ra. 

[0029] 



H 1 Rg<DXX7-JMb££a>3Kf* 240-270 
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polymerization under vacuum to remove methyl alcohol , 
after ester exchange , It is produced by transesterification 
method which does condensation polymerization under 
vacuum . 

Furthermore increasing according to need intrinsic viscosity , 
acetaldehyde content etc it is possible to do solid phase 
polymerization in order to decrease. 

Because of crystallization promotion before solid phase 
polymerization , absorbed moisture after doing, the melt 
polymerization polyester , thermal crystallization doing in 
addition blowing water vapor to polyester chip directly 
thermal crystallization it is possible to do. 

[0026] 

It is good doing aforementioned melt condensation 
polymerization reaction , with batch equipment and, 
inaddition it is good doing with continuous reaction device . 

And it is good regarding these whichever system doing melt 
condensation polymerization reaction with single step and, in 
addition dividing into multiple steps , it is good doing. 

Similarity to melt condensation polymerization reaction , it 
does solid phase polymerization reaction , with batch 
equipment or continuous equipment , it ispossible . 

melt condensation polymerization and solid phase 
polymerization are good doing with continuation 
and,dividing, it is possible to do. 

[0027] 

With polyethylene terephthalate as example you explain 
below with continuous method isdesirable concerning one 
example of manufacturing method where. 

[0028] 

First, when low molecular weight polymer is produced with 
esterification reaction being attached, youexplain. 

You adjust slurry where ethyleneglycol of 1.02 - 1 .5 mole 
preferably 1.03~1.4mole is included terephthalic acid or 
vis-a-vis ester derivative 1 mole this supply to continuous in 
the esterification reaction step . 

[0029] 

While ethyleneglycol under condition which reflux is done, 
with the rectification column removing water or alcohol 
which is formed with reaction in outside the system , making 
use of multistage device which connects esterification reactor 
of at least two to the linear array it executes esterification 
reaction . 

As for temperature of esterification reaction of first step as for 
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deg C\Jff£L<li 245-265 deg C.E^I* 
0.2-3kg/cm 2 G. »£L<I£ 0.5-2kg/cm 2 G "Cfc 

'So 

§$tKaa>i3.x;Mt&JS0>Mliil$ 

250-280 deg C $?£L<li 255-275 deg C T'fc 
U, EXItM® 0~1.5kg/cm 2 G, #£L<li 
0~1.3kg/cm 2 GT*fo-5„ 

c;h&©x*^Mbfifca>£«*a>±*i*. -t 

£L<(i 93%El±K*r*C£#Sg*U*. 
ctib«)xx^Mbfi*Blc<fey»Ta: 500-5000 

[0030] 

^b?*JHt<D|ii:LT©« 

[0031] 

^T-h^X^j^^^Ex^A. TK&fcx h^W 
A. BH+hU^ Afc£<Di£*tt*b£fc£'>S 

%mLTmm+z>t. >Kux^u>^u^u-h 

<D±tH*ffli/*^>x^b>xb^5iU-h*» 
l\ 

[0032] 

xxf-^£«fifclCcfeoTfcMS#*» 
LT 1.1-1.6 #£L<li 1.2-1.5 ^E;UCDX^ 

xxTr;u5«fi*xsicaawiz«<fi-r«. 

[0033] 

xxxJI/XSIJ5J£I4. 1-2 »DiXf;^fi5 

(E**a5»jicaeLfc8«$ffli^rx^b>^ 



240 - 270 deg C, preferably 245-265 deg C, pressure theyare 
0.2 - 3 kg/cm <sup>2</sup>G, preferably 0.5-2kg/cm 
<sup>2</sup>G. 

As for temperature of esterification reaction of last step with 
usually 250 - 280 deg Cpreferably 255-275 deg C, as for 
pressure they are usually 0-1.5 kg/cm <sup>2</sup>G, 
preferably 0-1.3kg/cm <sup>2</sup>G. 

When it executes with 3 steps or more , reaction condition of 
esterification reaction of intermediate stage is reaction 
condition of above-mentioned first step and condition 
between reaction condition of last step . 

As for rise of reaction ratio of these esterification reaction , 
with respective step isdistributed in smooth is desirable. 

As for finally as for esterification reaction ratio it reaches to 
90% or more , preferably 93% or more , it isdesirable . 

lower condensate of molecular weight 500-5000extent is 
acquired by these esterification reaction . 

[0030] 

When terephthalic acid is used as starting material , it can 
react above-mentioned esterification reaction even with no 
catalyst with catalysis as acid of terephthalic acid ,but it is 
possible to execute under coexisting of condensation catalyst . 

[0031] 

In addition, trace addition doing triethylamine , tri- n- 
butylamine , benzyl dimethyl amine or other tertiary amine , 
tetraethyl ammonium hydroxide , hydroxide tetra -n- butyl 
ammonium , trimethyl benzyl ammonium hydroxide or other 
quaternary ammonium hydroxide and lithium carbonate , 
sodium carbonate , potassium carbonate , sodium acetate or 
other basic compound , when itexecutes, because you can 
keep ratio of dioxyethylene terephthalate component unit in 
main chain of polyethylene terephthalate relatively in low 
level (Vis-a-vis total diol component 5 mole % or less ), it is 
desirable. 

[0032] 

When next, low molecular weight polymer is produced with 
transesterification , you adjust solution where ethyleneglycol 
of 1.1 - 1.6 mole , preferably 1.2~1.5mole is included 
vis-a-vis dimethyl terephthalate 1 mole this supply to 
continuous in transesterification step . 

[0033] 

While ethyleneglycol under condition which * stopping is 
done, with the rectification column removing methanol which 
is formed with reaction in outside the system ,making use of 
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% i &g©x7^;u£&£J£©SJgli 

180-250 deg C\ #$L<I* 200-240 deg C Trfc 

g$|fSg©XXx;U$&£JS©SJglifi?S 
230-270 deg C. » *L<li 240-265 deg C 

y % i x f )i5 li It I H t , 

Zn,Cd,Mg,Mn,Co,Ca,Ba ^if(7>SgKS^. ffiffi 
i£*> Pb,Zn,Sb,Ge g<b^£ ffll^o 

200-500 g£©«*tt£fc 
[0034] 

attd&£$fti*> & 1 KKB©a«£©£ 

JSSJf li 250-290 deg C. #£L<li 260-280 
deg C -efcy,E*l* 500-20Torr. »*L<li 
200-30Torr X\ fi»SB©affi£&£©£& 
It 265-300 deg C. #$L<I* 275-295 deg C T* 
fcy,E*l± 10-0.tTon\ #£L<I* 5~0.5Torr 

*^JE«;©se*frli.±E» l Kg©&£ 
£f*£8*l8§©fi«fttt©M©*fr-efc 

c*i&©a*£fiiExg©&*i;:j3i*-cHa 

*ft*«RttgE©±£©fiE£tt»&JNc#E 
[0035] 



a«^*tttLTI*.Ge.Sb.TU*fcli Al © 
<b£»A<m*&*lftA<*Ge ft^Ult Ti <b£ 
ft* Ge <b£&£ Al lb£&. Sb lb£&l<t Ti <b£ 
ft. Sb itStot Ge <b£^©;g£M&©& ffl £ 

d*ib©fl;£ftl;J\ tttt. 7Ki§;^. XTU>^U 

[0036] 

Ge itStotLTIt. m&B-mt?)l'-?-' 1 ? 

u>?u=i-ju©x^y-, eattxiHby;uT- 



device which connects ester exchange reactor 1 - 2 to linear 
array itexecutes transesterification . 

temperature of transesterification of first step is 1 80 - 250 deg 
C, preferably 200-240 deg C. 

temperature of transesterification of last step usually with 230 
- 270 deg C, preferably 240-265 deg C, uses 
Zn ,Cd ,Mg ,Mn ,Co ,Ca ,Baor other aliphatic acid salt , 
carbonate and Pb ,Zn ,Sb ,Geoxide etc as ester exchange 
catalyst . 

lower condensate of molecular weight approximately 200 - 
500 extent is acquired bythese transesterification . 

[0034] 

lower condensate which is acquired next is supplied to liquid 
phase condensation polymerization step of the multiple steps . 

As for condensation polymerization condition , as for reaction 
temperature of condensation polymerization of first step with 
250- 290 deg C, preferably 260-280 deg C, as for pressure 
with 500 - 20 Torr , preferably 200-30Torr , as for 
temperature of condensation polymerization of final step with 
265 - 300 deg C, preferably 275-295 deg C, as for pressure 
they are 10 - 0.1 Torr , preferably 5~0.5Torr . 

When it executes with 3 steps or more , reaction condition of 
condensation polymerization of intermediate stage is reaction 
condition of above-mentioned first step and condition 
between reaction condition of last step . 

extent of rise of intrinsic viscosity which arrives in each of 
these condensation polymerization step isdistributed in 
smooth is desirable. 

[0035] 

It does condensation polymerization , making use of 
condensation catalyst . 

As condensation catalyst , it can use compound of Ge, Sb , Ti, 
or Al , but alsouse of mixed catalyst of Gecompound and 
Ticompound , Gecompound and Al compound , Sb compound 
and the Ticompound , Sb compound and Gecompound is 
conducive . 

These compound are added to reaction system as slurry etc of 
powder , aqueous solution , ethyleneglycol solution , 
ethyleneglycol . 

[0036] 

As Gecompound , slurry , crystalline germanium dioxide of 
irregular germanium dioxide , crystalline germanium dioxide 
powder or ethyleneglycol solution which the thermal 
decomposition is done or solution etc which ethyleneglycol 
addition heat treatment isdone is used for water in this, but to 



Page 12 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2002332340A 

XXxJU4>0) Ge &#fi<kLT I0~l50pprru » 
£L<li I3~l00ppm, jgl:i»£L<li I5~70ppm 

[0037] 

Ti IbSftl*. 4j&K'J7-*<D Ti SSSMtLT 

0.1~10ppm (OUMlzUi^olZ^lBt -So 
[0038] 

Sb Ib^ftirLTIi, = iHb7>^*>, K&7 

-k 5K^b7>5 1; E>, h'J7i=;U7>^ i E> 

Sb <b£ftl*. 4«*'J-7.+«> Sb »S«£LT 
50~250ppm (7>®ffl»CJ&:-|)J;-5IC^J!lDf -5.- 

[0039] 

*fc, Al Ib^fttLTIi. UltTJUS^A. » 
®7;US^A. ^Pt"^->S7iU5-0A, g 
M7JU3=0A«©*JU*>ilffi, EMbft. * 
IHt7JU5=.^A. i£<b7;U5-^A, TKIHb 
«<b7;U5-0A, g87^5zH,Af©»ffi 
&£, 7^5-0A*h4r-*Mh\ T7U5-^AX 
h*+KK^©7JUS-^A7'^=]4r-'Mh\ 7 
;U5-^A7-tr^;i/7-feb*-K 7;U5-OA7 
■fef i ;U7H2T--h^i:a)7^5-^ A*L^-Mb£ 
ft. hU>5 L ;U7JU5-'t?A. h'JX5 1 ;U7;U5- 
^At?<Z>£«7^5^A*b£ftfcJ:t;C;h.t> 

C4lC>©5%»»7JU5=^A, ^b7JU5-0 

A, *K^b7;u5-0A. *iHbigfc7;i>S- 

t7A. fc«fei;7JU5^^A7-b^;U7-bh*-hA< 
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obtain polyester which isused with especially this invention , 
germanium dioxide in water solution , which thermal 
decomposition is done or it is desirable in this to use solution 
which itadds heats ethyleneglycol . 

It can add these condensation catalyst in ester ification step . 

When Gecompound is used, amount used 1 0 - 150 ppm , 
preferably 13~100ppm , furthermore is the preferably 
I5~70ppm as Geresidual amount in polyester . 

[0037] 

As Ticompound , you can list tetraethyl titanate , 
tetraisopropyl titanate , tetra -n- propyl titanate , terra -n- butyl 
titanate or other tetraalkyl titanate and those partial hydrolysis 
product , oxalic acid titanyl , oxalic acid titanyl ammonium , 
oxalic acid titanyl sodium , oxalic acid titanyl potassium , 
oxalic acid titanyl calcium , oxalic acid titanyl strontium or 
other oxalic acid titanyl compound , titanium trimellitate , 
titanium sulfate , titanium chloride etc. 

In order to become range of 0. 1 - 10 ppm as Tiresidual 
amount in produced polymer ,it adds Ticompound . 

[0038] 

As Sb compound , you can list antimony trioxide , antimony 
acetate , antimony tartrate , potassium antimony tartrate , 
antimony oxychloride , antimony glycolate , antimony 
pentoxide , triphenyl antimony etc. 

In order to become range of 50 - 250 ppm as Sb residual 
amount in produced polymer ,it adds Sb compound . 

[0039] 

In addition, you can list aluminum chelate compound , 
trimethyl aluminum , triethyl aluminum or other 
organo-aluminum compound and these partial hydrolysis 
product etc of formic acid aluminum , aluminum acetate , 
propanoic acid aluminum , oxalic acid aluminum or other 
carbonate , oxide , aluminum hydroxide , aluminum chloride , 
hydroxide aluminum chloride , aluminum carbonate or other 
inorganic acid salt , aluminum methoxide , aluminum 
ethoxide or other aluminum alkoxide , aluminum 
acetylacetonate , aluminum acetyl acetate etc as Al 
compound . 

aluminum acetate , aluminum chloride , aluminum 
hydroxide , hydroxide aluminum chloride , and aluminum 
acetylacetonate among these especially are desirable. 



Page 13 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2002332340A 

ai it-stun. £j**'j7-4>a> ai &nm.tLx 

5~200ppm <Dftm\ztj:&£ : Hzmil!lt&. 
[0040] 

7;i^'J£B<b£&£fci*7;u*'j±&£g<t 

it. 7;i^*1MK* A<fclf b*U t»tt. 

mtLx i~5o PP m (Dmmizi£i>^oizmtsat 

■So 

[0041] 

'JVKMJx^UXX^U, 'J>&HJ:?7;U 

y/WUXfJk 'J^Kv-^/Uxx^f g> 

Jk E'J>&. SU^KHJ^UXXx Jk ffi'J 
>KMJX5^xXtJK S'J>Kh'J^7JUXX 

p ftdftii.±ja#y^-tt"© p mnmtLx 

l~l000ppm <Dl&ffllZttZ>&olZm&0)# t )tt 

T)i>&tit5.iS3Lm<j)&no>mmT'%tot%z 

[0042] 

ffia)rt®ffl7-<JUA^(D<j:5lC«7-trh7;Uf ; 
tK£**^ft«tt 3 *(*^ 
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In order to become range of 5 - 200 ppm as AI residual 
amount in produced polymer ,it adds AI compound . 

[0040] 

In addition, regarding to this invention, it is possible to jointly 
use the alkali metal compound or alkaline earth metal 
compound . 

As for alkali metal compound or alkaline earth metal 
compound , acetate or other carbonate , alkoxide etc of these 
element is listed, is added to reaction system as powder , 
aqueous solution , ethyleneglycol solution etc. 

In order to become range of 1 - 50 ppm in produced polymer 
remain andothers as residual amount of element , it adds 
alkali metal compound or alkaline earth metal compound . 

[0041] 

In addition, various Pcompound can be used as stabilizer . 

You can list phosphoric acid , phosphorous acid and those 
derivative etc as Pcompound which is usedwith this 
invention . 

It is possible to use, these with such as phosphoric acid , 
trimethyl phosphate ester , triethylphosphate ester , tributyl 
phosphate ester , phosphoric acid tri phenyl ester , 
monomethyl phosphate ester , dimethylphosphate ester , 
monobutyl phosphate ester , dibutyl phosphate ester , 
phosphorous acid , trimethyl phosphite ester , triethyl 
phosphite ester , tributyl phosphite ester with alone as the 
embodiment , in addition to jointly use 2 kinds or more is 
possible. 

In order to become range of 1 - 1000 ppm as Presidual 
amount in produced polymer ,it can add Pcompound , with 
step of option of theaforementioned polyester producing 
reaction step . 

[0042] 

In addition, film or other like interior surface of heat resistant 
container for low flavor beverage and metal can for beverage 
when low acetaldehyde content and low cyclic trimer content 
it isrequired, melt condensation polymerization which it 
acquires in this way polyester which isdone is done solid 
phase polymerization . 

Aforementioned polyester solid phase polymerization is done 
with method of the prior public knowledge . 

First aforementioned polyester which is offered to solid phase 
polymerization is done 1 - 5 hours heating with temperature of 
100 - 2 10 deg C in under under the inert gas or under or water 
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IVC. 100-210 deg C ©ig&T? 1-5 B#Fp*U)1)&L 

190-230 deg C <D%l&T' 1-30 B$P.§ia>@ffia£ 
[0043) 

ttgli 0.55-1.30 tS/'JvHW^A, »*L< 
li 0.57-1.20 ^rv'Jvh/U/^A, £bl-ff£L< 
li 0.60-0.90 xv'J'VHU/^AfD&BT-fc-So 

JllSSiJgtf o.55 xvU-vMu/^A^T-tt. 

1.30 Ti/'J-yhJU/^A*«;i.*i|*l*. 
J*i!«*lc**»i*B$lc»||Ba£]5<S<fcoT 



[0044] 

;KuxxT-jua>?7?a)]&ttr2, *>u>y-SL ft 

*0>¥K)&gli,fi# l.5~5mm»»*L<tt 
l.6~4.5miru £bl3$?|;L<ld: l.8~4.0mm O^ffi 

0i x. if , u > * - m a> *§ £ it . « * i* 

l.5~4mm. gl4 l.5~4mm SgT*fci>(DA<llffl 

<d Li-2.0 ft, m>mi- m^tsjnT&o) 0.7 



$fe«???a>Hli l5~3Omg/fll0)©Htf!? 
[0045] 

tK^WSli lOppm JilT. »£L<li 8ppm UL 
T, SK»£L<li 5ppm KTF.*JUA7 , JU J rt 
K#*f*li 7ppm KIT. ff*L<li 6ppm JJIT, 
HKtfSlXI* 4ppm JUTT'fc^o 

7th7;UxtK#W«A< lOppm V.±.t$£lS 
7tx;UA7;UxtK##gA< 7ppm Ja±<Di§£ 

[0046] 
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vapor or water vapor-containing inert gas atmosphere 
vacuum , preparatory crystallization . 

Next under inert gas atmosphere or under vacuum solid phase 
polymerization of 1 - 30 hour isdone with temperature of 190 
- 230 deg C. 

[0043] 

Main repeat unit which relates to this invention as for intrinsic 
viscosity of the polyester which configuration is done 0.55 - 
1 .30 deciliter /gram , preferably 0.57-1 .20deciliter /gram , 
furthermore is rangeof preferably 0.60-0. 90deciliter /gram 
from ethylene terephthalate . 

intrinsic viscosity under 0.55 deciliter /gram , molded article 
or other mechanical property which is acquired is bad. 

In addition, when it exceeds 1 .30 deciliter /gram , resin 
temperature becoming high whenmelting, with such as 
molding machine thermal decomposition becomes extreme, 
free low molecular weight compound whichexerts influence 
on fragrance retention increases, or other problem which 
molded article colors to yellow happens. 

[0044] 

geometry of chip of polyester , cylinder type, is good 
rectangular type , spherical shape or flat platelet or other 
whichever, average particle diameter usually 1.5-5 mm , 
preferably 1 .6-4. 5mm , furthermore is rangeof preferably 
1.8~4.0mm . 

In case of for example cylinder type, as for length as for 1 .5 - 
4 mm , diametersfact that they are 1.5-4 mm extent is 
practical . 

In case of spherical particle , maximum particle diameter fact 
that 1.1 - 2.0 times , minimum particle diameter of the 
average particle diameter are 0.7 times or more of average 
particle diameter is practical . 

In addition, weight of chip 1 5 - 30 mg / range is practical . 
[0045] 

In addition, as for acetaldehyde content of polyester which 
relates to this invention 1 0 ppm or less , preferably 8ppm or 
less , furthermore as for preferably 5 ppm or less , 
formaldehyde content 7 ppm or less , preferably 6ppm or 
less , furthermore it is a preferably 4ppm or less . 

When acetaldehyde content 10 ppm or more , and 
formaldehyde content are 7 ppm or more , flavor and the odor 
etc of vessel or other contents which formed from this 
polyester composition become bad. 

[0046] 
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mmt&V'J^-frrfLftO) 1.0-5.0^%. ff*L 
<li 1.3-4.5 MIZ»*L<I4 15-4.0 

ylfb>^ Ma-JUStf 5.0 ^U%£^;l&i§ 

^fcvl^U^U^-JU^Mtf 1.0 ^u%* 
[0047] 

0.50 M%KTF, ff£L<l£0.45« 
1%«T. $bl3»*L<li0.40a»%KlT-Cfe 

ir5A^JItt3*#(D^fi#0.50M%i^ 

[0048] 



[0049] 

*t<n\mvmz?ioftmk^x\t s #~2 a 

ff£L<li 10#~! BI8L $blz»£L<l*30 
#-10 #fmT*fo l ), 7K0Sit<kLT!i 20-180 
deg C. #£L<I± 40-150 deg C. Sblcjf £ L< 
li 50-120 degCTfe^o 

[0050] 



In addition, diethylene total glycol amount which is 
copolymerized in polyester whichrelates to this invention 1 .0 
- 5.0 mole % , preferably 1 .3-4.5mole % , of glycol 
component which said polyester the configuration is done 
furthermore is preferably 1.5-4.0mole % . 

When diethylene total glycol amount exceeds 5.0 mole % , 
thermal stability becomes bad, molecular weight decrease 
becomes large at time of molding , in addition increased 
weight of the acetaldehyde content and formaldehyde content 
becomes with large and is not desirable. 

In addition when diethylene glycol content is under 1 .0 
mole % , transparency of molded article which is acquired 
becomes bad. 

[0047] 

In addition, content of cyclic trimer of polyester which relates 
to the this invention 0.50 weight % or less , preferably 
0.45weight % or less , furthermore is preferably 0.40weight % 
or less . 

When hollow molded article etc of heat resistance it forms 
from polyester of this invention ,thermal processing is done 
inside heating mold , but when content of cyclic trimer 0.50 
weight % or more it contains, oligomer deposit to heating 
mold surface increases suddenly,hollow molded article or 
other transparency which is acquired deteriorates very. 

[0048] 

polyester , in order to prevent mold fouling etc by fact that the 
cyclic trimer or other oligomers when forming deposits in 
mold interior surface and exhaust port , exhaust pipe etc of the 
gas of mold , does contact process of water in aforementioned 
melt condensation polymerization or after solid phase 
polymerization . 

[0049] 

As method of contact process of water, dampen * * you can 
listto underwater method . 

As time when contact process of water is done 5 min ~2day , 
preferably 10 min -1 day , furthermorewith preferably 30 min 
- 1 0 hours , 20 - 1 80 deg C, preferably 40- 1 50 deg C, 
furthermore it is a preferably 50-120 deg C as temperature of 
water. 

[0050] 

polyester which melt condensation polymerization is done 
making into a chip after being done, in the transport pipe is 
transported to silo for storage, in addition istransported to 
solid phase polymerization step and water treatment step or 
other following step . 

In addition also polyester chip which solid phase 
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tt^^su»(i, 265 deg czmz-zitmzn 
^m&£#^£oizte%o 

z&mmzmwtzmsizt,. mtw &o 

& 265 deg c ^a^aiikjS©^* ji*a 

zH\ts Tvztmmiztot>zmwjim(D*tt 
*<Dtz&\zTvzftfmi&?z>tm&fiz?yy£ 

[0051] 

"tLTmm<D&oU 265 deg C £ jg*_3Sk££r# 

*fc,265 deg C KIT*:**. jEW&BjScfcy*^ 

ISCDCtlbOfflia^cfcoT. CftbCDiit/Sfi 265 
deg C J#Ocfc5l^5o 

[0052] 

e>^afc«yrt#*®ai*i^±cfcy, 
nttm#tf**ttett3V % m^mt<±c. ztz 



polymerization is done is transported to next step and silo etc 
in same way. 

When it transports this kind of chip , with forcible low density 
transport method which uses the for example air , large 
impact force depends on surface of chip of polyester in 
collision with pipe , result fine and film occur in large 
amount . 

Portion of fine which it occurs this way and major portion of 
the film reach point where it has extremely high melting point 
which exceeds 265 deg C. 

In addition, solid phase polymerization it does making use of 
solid phase polymerization device of rotary type ,when feed 
equipment where impact force and shear force depend on 
polyester chip or as transport method to next step is used, 
aforementioned way fine and film of melting point which 
exceeds 265 deg C occur. 

As for this, when impact force or other which joins to chip 
surface chip the heat emission does because of great power 
simultaneously oriented crystallization of the polyester 
happens in chip surface , that is presumed whether is not, 
because dense crystal structure occurs. 

[0051] 

When and aforementioned way fine and film of polyester 
which has melting point which exceeds 265 deg C, with 
polyester chip solid phase polymerization do this, or water 
treatment do, these melting point furthermore become higher 
thanbefore treating. 

In addition, they are 265 deg C or less, but from normal 
melting point fine and film which considerably have high 
melting point , description aboveremain and others in 
treatment, these melting point reach point where ithas melting 
point which exceeds 265 deg C. 

This, is presumed that probably will be, in order in these 
treatments,crystal structure furthermore to change in dense 
crystal structure . 

[0052] 

When it forms with conventional molding condition , crystal 
does not melt fine ofthis kind of high melting point and 
polyester which includes film completelyat time of melt 
molding , remains as crystal nucleus . 

As a result, crystallization rate when heating molded article 
which is acquiredbecomes quick, crystallization of mouth part 
of hollow molding vessel becomes excessive ,because ofthis 
because shrinkage of mouth part is not settled inside 
specification value range, becomes capping deficiency of 
mouth part and a leak of contents occurs, in addition 
premolded article for hollow molding does whitening , 
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[0053] 

-f>90)«jSi4*Sj£*»fitKDsc)-esiS 

dsc ©i«Be-^ia**m«B© 
«©»» e-^sa* > r^r^^fcte^uA 

[0054] 

§*SSfifa>tf-$£j£A< 265 deg C fel~FT*& 

iMi?w>£*ai7^Att*#*raa>£ 

[0055] 

*fc^7-f ^uAttft^Jra. 
iM4:?7*>^afc7*JUAtttt£*aa>£ 

200ppm KiT* cfc L J»^U<f± lOOppm JUT* £ b 
iZif £L<I4 50ppm BlT-C&*Ci3S<a*U^ 

[0056] 

tf-^Sfi A< 265 deg C £»;L*?7-f>*i«fctf / 



ffia^xg»i»ai;*ftaxsEj«nc9j^ic 



because ofthis normal drawing becomes impossible , uneven 
thickness occurs, in addition because crystallization rate is 
fast, transparency of hollow molded article which is acquired 
becomes bad, in addition also fluctuationof transparency 
becomes with large. 

[0053] 

Regarding to this invention, as stated on description below, it 
measures fine or other melting point with differential 
scanning calorimeter (DSC ), but melting peak temperature of 
DSC theaforementioned way is called melting point . 

And, melting peak which displays this melting point one , or 
configuration isdone from melting peak of plural above that, 
with this invention , when the melting peak is one , peak 
temperature , in addition when melting peak is the plurality , 
among melting peak of these plural , most "Most peak 
temperature of high temperature side of melting peak 
temperature of fine or film " with naming melting peak 
temperature of high temperature side , regarding Working 
Example etc "melting point of fine ", "melting point of film " 
with does. 

[0054] 

Most peak temperature of high temperature side of melting 
peak temperature of fine and/or film which said polyester 
contains 265 deg C or less, polyester where total content of 
fine content , film content , or fine content and film content is 
300 ppm or less water treatment it does this invention, itis 
something which solves above-mentioned problem with . 



[0055] 

In addition total content fine or other content of fine content , 
film content , or fine content and film content the preferably 
200ppm or less , more preferably lOOppm or less , 
furthermore is preferably 50ppm or less , it is desirable . 

[0056] 

As description below you can list method separation and 
removal is done the fine and/or film where most peak 
temperature of high temperature side of melting peak 
temperature exceeds 265 deg C from polyester as method 
which. 

When water treatment it does namely, melt condensation 
polymerization polyester , method of treating with the 
vibrating sieve and with air stream stream classifier , gravity 
type classifier etc which install said polyester immediately 
before water treatment step . In addition when water treatment 
it does solid phase polymerization polyester , you can list 
method etc which is treated with vibrating sieve and with air 
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stream stream classifier , gravity type classifier etcwhich are 
installed separately immediately before solid phase 
polymerization step andimmediately before water treatment 
step . 

[0057] 

In addition, you can list next kind of method as method which 
ittries not to include fine and/or film where most melting peak 
temperature of high temperature side of melting peak 
temperature exceeds 265 deg C. 

Doing to push out molten polyester to underwater from die 
after the namely, melt condensation polymerization , while 
extrusion it is in system , or atmosphere which it cutsoff at 
underwater after, at once with cooling water cooling polyester 
chip which making into a chip it did with system which it cuts 
off, formed nextin chip after dewatering , With shaking sieve 
step and air stream it removes chip and fine and film of 
geometry other than predetermined size with stream 
classification step , it sendsto tank for storage due to plug 
transport system , eddy air stream method transport system 
and bucket type conveyer transport system . 

It executes extract of chip from said tank with screw type 
feeder , to next step transports in same way as description 
above with the plug transport system , eddy air stream method 
transport system , and bucket type conveyer transport system 
solid phase polymerization step and immediatelybefore water 
treatment step provides stream classification step, or shaker 
type sieve classification step etc with air stream and does fine 
removal treatment . 

In addition, aforementioned fine and melt condensation 
polymerization polyester which did the removal treatment of 
film , immediately before solid phase polymerization step , 
for second timeit removes fine and film with such as stream 
classification step, or shaker type sieve classification step 
with the air stream , it does also that it throws to solid phase 
polymerization step directly. 

When transporting prepolymer chip which melt condensation 
polymerization is done to solid phase polymerization facility 
andwhen polyester chip after solid phase polymerization 
transporting to sieve classification step, water treatment step 
and storage tank etc, major portion of these transports adopts 
plug transport system , eddy air stream method transport 
system and the bucket type conveyor transport system , in 
addition as for extract of chip from the crystallization device 
and solid phase polymerization reactor uses screw feeder such 
as doing, device which holds down of chip and impact of 
equipment and transport pipe etc of step as much as possible 
and is possible is used. 

[0058] 
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method which below does water treatment in industrially is 
illustrated, butit is not something which is limited in this. 

In addition processing method does not become inconvenient 
with whichever of continuous method , batch system . In 
order to do in industrially , continuous method is more 
desirable. 

[0059] 

When water treatment is done with batch system , treatment 
tank of silo type can list polyester chip . 

chip of polyester is accepted to silo with namely, batch 
system and the water treatment is done. 

Or while accepting chip of polyester to treatment tank of 
rotating cylinder type ,turning it does water treatment and it is 
possible also furthermore todesignate contact with water as 
efficient . 

[0060] 

In this case, after removing fine and/or film from melt 
condensation polymerization polyester , as polyester which 
removes fine and/or film from aforementioned polyester after 
polyester , or solid phase polymerization which is acquired 
with solid phase polymerization inside treatment tank itthrows 
and is filled to fill up treated water , treated water to circulate 
to continual or discontinuous (generic doing, you call 
continuous , is. ) in accordance with necessary, in addition, 
Discharging treated water of part in continual , or 
discontinuous it addssupplies new treated water . 

[0061] 

When water treatment it does chip of polyester in continuous , 
in the treatment tank of column type it accepts polyester chip 
which did removal treatment of the fine and/or film to similar 
to description above to continuation or discontinuous from 
upper part , continuous feed does water with laminar flow and 
or the countercurrent water treatment is possible. 

[0062] 

When water treatment it does polyester chip in industrially , 
reusing natural water (industrial water )and wastewater from 
fact that water which is used for treatmentis large scale , uses 
is many. 

Usually this natural water being something which recovers 
from river water , underground water etc,means that it does 
way and sterilization , foreign matter removal or other 
treatment which do not change the geometry of water 
(liquid ). 

In addition, inorganic particle and bacteria , bacteria etc 
which make, silicate , aluminosilicate or other clay mineral of 
natural world derivation typical and, organic particle which 
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[0063] 
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possesses origin in plant , animal which spoilage is done is 
contained mainly in natural water which is used for 
industrially generally. 

When water treatment is done making use of these natural 
water , in polyester chip the particle depositing and 
permeating it becomes crystal nucleus , transparency of the 
hollow molding vessel which uses this kind of polyester chip 
becomes very bad. 

[0063] 

Therefore, with when water treatment method is continuous 
method and with when it is a batch system , when particle 
diameter which exists in water which is introduced from 
outside the system number of particle of 1 - 25;mu m content 
of X, sodium content of N, magnesium content C of M, 
calcium , content ofsilicon is designated as S, Description 
below (1) - satisfying at least one of (5), it is desirableto do 
water treatment . 
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[0064] 
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[0064] 

oxide and hydroxide or other metal-containing substance 
which are called scale by setting the any of content of 
underwater particle number , sodium , magnesium , calcium , 
silicon which is introduced into water treatment tank to 
above-mentioned range, in treated water floatingand 
precipitating, furthermore deposit in treatment tank wall and 
pipe wall, this in polyester chip deposits and permeates, 
crystallization when formingis promoted, It becomes bottle 
where transparency is bad it prevents , it ispossible . 

It uses for water treatment below, particle of particle diameter 
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I~25;mu m 1 - 50000/ 10 ml method which obtains water 
which is included isillustrated. 

[0065] 

Until industrial water or other natural water is supplied to 
treatment tank as method whichdesignates underwater number 
of particles as 50000 / 10 ml or less , device whichremoves 
particle at least 1 places or more of step is installed. 

From recovery mouth of water of preferably natural world , 
before from the treatment tank , treatment tank which was 
inscribed, until treatment apparatus which such as pipe , fine 
removal apparatus which for second time resets water which 
wastewater is done to treatment tank includes attached facility 
which is necessary for water treatment the device which 
removes particle between is installed, particle content of 
theunderwater, particle diameter l-25;mu m which is 
supplied to treatment apparatus isdesignated as 1 - 50000 / 10 
ml , it is desirable . 

You can list filtration device , membrane filtration device , 
precipitation tank , centrifuge , foam associated processor etc 
as device which removes particle . 

If it is a for example filtration device , you can list belt filter 
system , bag filter system , cartridge filter system , screen 
filter system , centrifugal filtration system or other filtration 
apparatus as system . 

Even among them to do in continuous , filtration apparatus of 
belt filter system , centrifugal filtration system , bag filter 
system , screen filter system issuitable. 

In addition if it is a filtration apparatus of belt filter system , 
you can list paper , metal , fabric etcas filter material . 

In addition in order to flow removal of particle and treated 
water efficiently, size of eye of filter 5 - 1 00;mu m , 
preferably 10-70;mu m , furthermore preferably 15~40;mu m 
is good. 

[0066] 

In addition until underwater sodium from outside the system 
and in order todecrease magnesium , calcium , silicon in 
aforementioned range, industrial water is sentto treatment 
tank , device which with step at least removes the sodium and 
magnesium , calcium , silicon 1 places or more is installed. 

In addition, in order to remove silicon dioxide and 
aluminosilicate or other clay mineral which havebecome 
particle , filter is installed. 

You can list ion-exchanger tower , ultrafiltration device etc as 
device which removes sodium and magnesium , calcium , 
silicon. 
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[0067] 

It is possible to introduce water which is introduced from the 
outside the system , to water treatment tank directly after 
recycled water and mixture it ispossible to introduce to water 
treatment tank and, in addition in storage tank of recycled 
water and in pipe of sending recycled water . 

[0068] 

water treatment method in continuous , or with whichever of 
batchwise , when treated water which is discharged from 
treatment tank entirely, or majority isdesignated as industry 
wastewater , new water in large amount not only it 
isnecessary, influence to environment feels concern with 
waste water increase . 

Namely, resetting treated water of part which is discharged 
from the treatment tank , to water treatment tank at least, it 
decreases necessary water amount byreusing, in addition 
decreases influence to environment with the waste water 
increase it to be possible, if furthermore is returned 
wastewater which has kept certain extent temperature to water 
treatment tank, it can make also amount of heating of treated 
water small. 

[0069] 

But in treated water which is discharged from treatment tank , 
with step which accepts chip of polyester to treatment tank 
already it depositsin chip of polyester , chip of polyester or 
fine and the film of polyester which occurs in friction with 
treatment tank wall areincluded at time of fine and film and 
water treatment whichare not removed with aforementioned 
water washing . 

[0070] 

Therefore, resetting treated water which is discharged from 
treatment tank to treatment tank for second time, when it 
reuses, fine and film content which are included in treated 
water inside treatment tank increase gradually. 

Because of that, fine and film which are included in the 
treated water depositing in treatment tank wall and pipe wall, 
it plugs the pipe , * is. 

[0071] 

In addition fine and film which are included in treated water 
deposit again in chip of polyester , in order after this, with the 
step which it dries removes moisture fine and film todeposit 
in chip of polyester with electrostatic effect, after dryingdoing 
fine and film removal, removal becomes difficult. 

Because there is a crystallization promotion effect in this fine 
and film , crystalline of polyester being promoted, it becomes 
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bottle where transparency isbad, in addition degree of 
crystallization at time of mouth part crystallization becomes 
excessive ,dimension of mouth part stops entering to 
standard , capping deficiency of the mouth part becomes. 

[0072] 

Therefore, regarding to this invention, after being discharged 
from the water treatment tank, resetting part of that to 
treatment tank at least, for thesecond time particle diameter 
which exists in treated water which is reused the particle of 1 
- 40;mu m 100000 / 10 ml or less , preferably 80000 / 10 ml 
or less , furthermore the preferably 50000 / maintaining in 10 
ml or less is desirable. 

Here, resetting to treatment tank this way, it names treated 
water which isreused recycled water . 

[0073] 

method where below particle diameter in said recycled water 
designates number of particles of 1- 40;mu m as 100000 / 10 
ml or less is illustrated, but this invention isnot this limit. 

Until treated water which is discharged from treatment tank as 
method where particle diameter in said recycled water 
designates number of particles of 1 - 40;mu m as 100000 / 10 
ml or less , is returned to treatment tank again, device 
whichwith step at least removes particle 1 places or more 
isinstalled. 

You can list filtration device , membrane filtration device , 
precipitation tank , centrifuge , foam associated processor etc 
as device which removes particle . 

If it is a for example filtration device , you can list automatic 
self cleaning system , belt filter system , bag filter system , 
cartridge filter system , centrifugal filtration system or other 
filtration apparatus as system . 

Even among them to do in continuous , filtration apparatus of 
belt filter system , centrifugal filtration system , bag filter 
system issuitable. 

In addition if it is a filtration apparatus of belt filter system , 
you can list paper , metal , fabric etcas filter material . 

In addition in order to flow removal of particle and treated 
water efficiently, size of eye of filter 5 - 100;mu m , 
preferably 5~70;mu m , furthermore preferably 5~40;mu m is 
good. 

[0074] 

dewatering it does polyester chip which water treatment is 
done with vibrating sieve , Simon cutter or other water cutting 
apparatus transports to drying process . 

obvious thing water which polyester chip is separated is sent 
to the device of filter type filtration apparatus , centrifuge or 
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other fine and film removal with water cutting apparatus , 
canuse for water treatment for second time. 

[0075] 

As for drying polyester chip drying of polyester chip which 
usually, is usedcan be used. 

polyester chip is supplied from upper part as method which is 
dried in continuous , gas permeation is done gas permeation 
dryer of hopper type which is usuallyused dry gas from 
bottom . 

To decrease dry gas amount , continuous dryer of rotating 
disk type heating system being chosen while as method which 
is dried in efficient , gas permeation doing dry gas of trace , it 
can dry granular polyester chip which supplies rotating disk 
and heated vapor , heated medium etc to outside jacket in 
indirect . 

[0076] 

It can use double cone rotating dryer as dryer which is dried 
with batch system , whileor gas permeation doing dry gas of 
trace under vacuum under the vacuum , it can dry. 

Or while gas permeation doing dry gas under atmospheric 
pressure , it is possible todry. 

It does not become inconvenient even with atmospheric air as 
dry gas . dry nitrogen , dry air is desirable from point which 
prevents molecular weight decrease with hydrolysis and 
thermooxidative decomposition of polyester . 

[0077] 

In addition it acquired with manufacturing method of this 
invention , polyester which water treatment is done hastens 
crystallization rate of molded article which is acquiredfrom 
now on, in order to hold down fluctuation, resin of the at least 
one kind which is selected from group which consists of 
polyolefin resin member , polyamide resin member , 
polyacetal resin member (Below, "thermoplastic resin " with 
abbreviates is. )make member and contact process is possible. 

[0078] 

When polyester chip which passes aforementioned water 
treatment step has becomebrittle in comparison with chip 
before contact process of water,making use of forcible low 
density transport system which utilizes rotary feeder or other 
rotary type feeder and air where impact force which is large to 
for example polyester chip surface catches, transports in 
transport pipe to contact process step which contact process is 
done in member of resin of the at least one kind which is 
selected from group which consists of polyolefin resin 
member , polyamide resin member , polyacetal resin 
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member , fine and film occur very in large scale , content 
vis-a-vis polyester chip 1000 ppm or more ago are times time. 

Especially, contact process time becomes long, extent and 
fine or other generated amount where inaddition treatment 
temperature becomes high become many. 

Furthermore, mixing this kind of fine etc to polyester chip 
with the uniform state , not being to exist, maldistribution it 
has done. 

Therefore, this kind of polyester as description below doing 
member and contact process which consist of polyethylene or 
other said thermoplastic resin , crystallization rate when 
heating molded article from polyester which it acquires 
becomes quick, but because fine or other content fluctuates 
largely, in addition deposited amount of said thermoplastic 
resin to polyester surface fluctuates largely?, Fluctuation of 
crystallization rate of molded article and fluctuation of 
transparency become very large and become problem . 

[0079] 

Therefore, polyester which was treated with water treatment 
step is transported fine and/or film to removal process such as 
fine in order separation and removal to do, member and 
contact process which consist of said thermoplastic resin 
before doing, removes theseas much as possible in large 
amount is desirable. 

[0080] 

And, after with removal process , content of any of total 
content of the fine content , film content , or fine content and 
film content of polyester 300 ppm or less , preferably 200ppm 
or less , more preferably lOOppm or less , furthermoresuch as 
member which consists of said thermoplastic resin and 
contact process beforedoing, fine which is installed removing 
fine and/or film it is desirableto decrease to preferably 50ppm 
or less . 

[0081] 

As fine or other removal method , you can list next kind of 
method . 

member and contact process which consist of namely, 
below-mentioned thermoplastic resin you can list method etc 
which is treated with shaking sieve step andwith air stream 
stream classification step, gravity type classification step etc 
which immediately before step whichis done separately are 
installed. 

[0082] 

polyester which next, such as said fine is done is acquired 
with removal process member and contact process which 
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consist of resin of at least one kind whichis selected from 
group which consists of polyolefin resin member , polyamide 
resin member , polyaceta! resin member is treated with 
contact process step which. 

[0083] 

Inside space where member of said thermoplastic resin exists 
polyester as the method which contact process is done in 
member of resin of at least one kind which is selected from 
group which consists of polyolefin resin member , polyamide 
resin member , polyacetal resin member , the polyester it 
collides contacts said member to be desirable,concrete, 
immediately after solid phase condensation polymerization of 
for example polyester , at time of the or other production step 
immediately after water treatment and steam treatment , in 
addition, When being filled to vessel for transport with 
transport step as product of polyester etc or when discharging 
from same vessel ,in addition, at time of molding machine 
throwing with molding step of the polyester , such as it 
designates magnetic part or other portion of pipe , silo , 
magnet catcher for pipe , gravity transport of pneumatic 
transport in as aforementioned thermoplastic resin , or, lining 
does aforementioned thermoplastic resin when, Or you can 
list method where rod , platelet or net or other melting point 
installs theaforementioned thermoplastic resin member inside 
aforementioned transport line such asdoing, transports 
polyester . 

contact time of aforementioned member of polyester , of 
usually, is the short time 0.01 second -several minutes 
extent , but aforementioned polyolefin resin , polyamide 
resin , or polyacetal resin trace amount can be combined in 
polyester . 

[0084] 

Regarding to this invention, polyethylene resin , 
polypropylene resin , or the;al -olefin you can list the resin as 
polyolefin resin which is used. 

In addition with crystalline or you are not concerned these 
resin with amorphous . 

[0085] 

Regarding to this invention, homopolymer , ethylene of for 
example ethylene and other;al of the propylene , butene -1,3 
-methyl butene -I, pentene -1,4- methylpentene -1, hexene 
-I, octene -!, decene - lor other carbon number 2~20extent 
you can list copolymer etc of -olefin and vinyl acetate , vinyl 
chloride , acrylic acid , methacrylic acid , acrylic acid ester , 
methacrylic acid ester , styrene or other vinyl compound as 
polyethylene resin which is used. 
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Concretely, for example low * you can list ethylene 
homopolymer , ethylene -propylene copolymer , ethylene 
-butene -1 copolymer , ethylene -4- methylpentene 
-1 copolymer , ethylene -hexene -1 copolymer , ethylene 
-octene -1 copolymer , ethylene- vinyl acetate copolymer , 
ethylene-acrylic acid copolymer , ethylene -methacrylic acid 
copolymer , ethylene -ethyl acrylate copolymer or other 
ethylene type resin of (branched or straight chain ) such 
asmedium *high density polyethylene . 

[0086] 

In addition regarding to this invention, homopolymer , 
propylene of for example propylene and theother;aI of 
ethylene , butene -1,3 -methyl butene -1, pentene -1,4- 
methylpentene -1, hexene -1, octene -1, decene -lor other 
carbon number 2~20extent you can list copolymer etc of 
-olefin and the vinyl acetate , vinyl chloride , acrylic acid , 
methacrylic acid , acrylic acid ester , methacrylic acid ester , 
styrene or other vinyl compound as polypropylene resin 
which is used. 

Concretely, you can list for example propylene 
homopolymer , propylene -ethylene copolymer , propylene 
-ethylene -butene -1 copolymer or other propylene type resin . 

[0087] 

In addition regarding to this invention, 4 -methylpentene - lor 
other carbon number 2~8extent the;al -olefin those;al of 
homopolymer , -olefin and other;aI of ethylene , propylene , 
butene -1,3 -methyl butene -1 , pentene -1, hexene -1, octene 
-1 , decene - lor other carbon number 2~20extent -olefin you 
can list the copolymer etc the;al which is used -olefin as 
resin . 

Concretely, you can list for example butene -1 homopolymer , 
4- methylpentene -1 homopolymer , butene - I- ethylene 
copolymer , butene -I - propylene copolymer or other butene 
-1 resin and 4 -methylpentene -1 and the;al of 
C<sub>2</sub>~C<sub>18</sub> -olefin copolymer , etc. 

[0088] 

In addition, regarding to this invention, for example 
butyrolactam , ;de -valerolactam , the;ep -caprolactam , 
enantic lactam , the;oa -laurolactam or other lactam polymer , 
hexamethylene diamine , nonamethylene diamine , 
decamethylene diamine , dodecamethylene diamine , 
undecamethylene diamine , 2,2,4- of polymer , 
6-aminocaproic acid , 1 1- amino undecanoic acid , 12- amino 
dodecanoic acid or other amino carboxylic acid or 2, 4 and 4 
-trimethyl hexamethylene diamine or other aliphatic diamine , 
1,3- or 1 ,4- bis you can list condensation polymer , and these 
copolymer etc of (aminomethyl ) cyclohexane , bis (p- amino 
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Syv$P^rv;U^>)3?<Dlj§I§5£v7S>. 
m-XI* p-*vVb>v75>^CD5j§&v75 
>^(DvT5>*fit. ?>$JH£. 7vt°> 

6, t.^d^ s.-^p^ 9.+-<p> 

1 1, 12. ^"-fP> 66. ^"-<0> 69, 

P!> 610,-J--<P> 6lK^--<0> 6l2.^--fP> 
6T.±-fP> eU^-fP^ MXD6,-J"'fP> 
6/MXD6 . -f P > MXD6/MXDI . + 4 P > 

6/66, ^--fp> 6/610. i--<ny eni.-y^u^ 

6/6T. +-1'P> 6I/6T HA«£lf btt-S. 
[0089] 

ASTM-D792 <J)M%. & IZ&V 
l.40~l.42g/cm\ ASTMD-1238 0>H£&C:J; 
y , 190 deg C. fiS 2l60g T*S>]£Lfc:J<JUK7P 
— £t(MFR)A* 0.5~50g/l0 ^•(D®H<7)7K l J7'iz^ 

[0090] 

*°'J7-fe*-.lU*M£fl:£LTI*. 
ASTM-D792 OMZmz <fcy 
l.38~l.43g/cm\ ASTMD-1238 0> SIS ;£!::£ 
190 deg C, ft« 2160g "Cl^Uc^Uh^P 
— £t(MFR)A< 0.4~50g/10 #<D&mO)+°')7-\z$ 

[0091] 

O.Ippb-lOOOppm, £F$L<I£ 0.3ppb~100ppm. 
<fcU#£L<li 0.5ppb~lppm.£bl::ff£L<li 
0.5ppb~45pbb Tffc-5„ 

O.lppb *3&0>ii£li. JS^billf A< 
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cyclohexyl methane ) or other alicyclic diamine , m- or p- 
xylylene diamine or other aromatic diamine or other diamine 
unit and glutaric acid , adipic acid , suberic acid , sebacic acid 
or other aliphatic dicarboxylic acid , cyclohexane dicarboxylic 
acid or other alicyclic dicarboxylic acid , terephthalic acid , 
isophthalic acid or other aromatic dicarboxylic acid or other 
dicarboxylic acid unit as polyamide resin which is used, 
concretely, can list the for example nylon 4, nylon 6 , nylon 7, 
nylon 8, nylon 9, nylon 1 1, nylon 12, nylon 66 , nylon 6 9, 
nylon 610 , nylon 6 11, nylon 612 , nylon 6T , nylon 61 , 
nylon MXD6, nylon 6 /MXD6, nylon MXD6/MXDI, nylon 6 
/66, nylon 6/610, nylon 6 /12, nylon 6 /6T, nylon 61 /6T etc. 



In addition with crystalline or you are not concerned these 
resin with amorphous . 

[0089] 

In addition, regarding to this invention, you can list for 
example polyacetal homopolymer or copolymer as the 
polyacetal resin which is used. 

As polyacetal homopolymer , density which was measured 
due to measurement method of the ASTM -D792 melt flow 
ratio (MFR ) which was measured with 190 deg C, load 
2160g due to the measurement method of 1 .40 - 1 .42 g/cm 
<sup>3</sup>, ASTM D-1238, polyacetal of range of 0.5 - 50 
g/10 min isdesirable. 

[0090] 

In addition, as polyacetal copolymer , density which was 
measured due to the measurement method of ASTM -D792 
melt flow ratio (MFR ) which was measured with 1 90 deg C, 
load 2 160g due to measurement method of 1 .38 - 1 .43 g/cm 
<sup>3</sup>, ASTM D-1238, polyacetal copolymer of 
range of 0.4- 50 g/10 min is desirable. 

As these copolymer component , you can list ethylene oxide 
and cyclic ether . 

[0091] 

In addition, regarding to this invention, proportion to 
polyester of the said thermoplastic resin which is used 0. 1 ppb 
-lOOOppm , preferably 0.3ppb -lOOppm , more preferably 
0.5ppb -lppm , furthermore is preferably 0.5ppb ~45pbb. 

When compounded amount is under 0.1 ppb , crystallization 
rate becomes very slow,because crystallization of mouth part 
of hollow molded article becomes insufficient , when cycle 
thyme is made short, because shrinkage of mouth part is not 
settledinside specification value range, becomes capping 
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[0093] 

te©;$*nJW> mz.lt . £«l©X*aftj|E*l. B 

ft«6±»i. bxr*i*i. BXttgai. n»«fey 
am-t * m & & * 1= n ««r m *■& tz m 

^««<ct*©#a©aaoa*E^LTtj:i>. 
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[0095] 
[0096] 
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deficiency , in addition, heat resistance hollow molded article 
thesoiling of drawing heat-set mold which forms is extreme, 
When it tries to obtain transparent hollow molded article it 
must clean mold in frequent . 

In addition when it exceeds 1000 ppm , crystallization rate 
becomes quick, the crystallization of mouth part of hollow 
molded article becomes excessive , because of thisbecause 
contraction shrinkage of mouth part is not settled inside 
specification value range, becomes capping deficiency and a 
leak of contents occurs, in addition premolded article for 
hollow molded article does whitening , because of this normal 
drawing becomes impossible . 

In addition, in case of sheet , when it exceeds 1000 ppm , the 
transparency becomes very bad, in addition also stretching 
property becoming bad and normal drawing being 
impossible , uneven thickness is large, only drawn film where 
transparency is bad it can acquire. 

[0092] 

drying process and fine such as removal process , or as for 
transport theaforementioned thermoplastic resin from to 
contacting step etc, in same way as descriptionabove plug 
transport system , eddy air stream method transport system 
and adopting bucket type conveyer transport system 
aredesirable from water removal step after water treatment . 

[0093] 

From according to need other additive , for example known 
ultraviolet absorber , antioxidant , oxygen scavenger , oxygen 
scavenger , outside interior it is possible to polyester 
whichrelates to this invention , to combine lubricant , mold 
release , nucleating agent , stabilizer , antistatic agent , dye or 
pigment or other various additive which wereprecipitated in 
lubricant and reaction which are added. 

[0094] 

polyester which is acquired with manufacturing method of 
above-mentioned this invention , injection molding and 
drawing blow molding being done, in drawing hollow molded 
article , in addition extrusion molding being done, forms in 
sheet etc. 

[0095] 

[Working Example(s)] 

Below this invention is explained concretely with Working 
Example , but this invention is not something which is limited 
in these Working Example . 

Furthermore, measurement method of main property value in 
in this specification is explainedbelow. 

[0096] 
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(1) 7K'ji*x;uo)gl&&it(iv) 

1,1 ,2,2-T-h^n ^X^/^i/-JU(2:3 fiftit) 
il^itji* 30 deg C -C0)?g;$«i&frb#tf> 

[0097] 

(2) 7K'Jxxx;KDvx^u>^'j=j-;u#^a 

(tlT[DEG 

cfcy DEG ft£SftU ^^'J=J--»UfiE^lcM1-^ 
[0098] 

(3) /K'JX^xJUfl>^tt 3 ftt*0>#*rft(^T 

TCT ^^Sjirt^5) 

tift^ 'Mr -9-7 p -f 7? □ / a a i 

a&£3R3E£@U v^l^JUATSKT-^ 
#<hL. jafl^OTh^^acfcyx^^xU? 
*U-mtt*v&«rt**l*J8tt 3 fti*££ftL 

[0099] 

(4) 7K'Jxx^;KD7-trh7^-rtK^^»(UlT 
TAA 

7>T>^H^A*lfc±gP^j§itL, 160 deg C T? 
5£L. iSS^ ppm trS^Lfco 



[0100] 

(5)7K'JXX^KD^gtl$<7)^tt 3 ftt*Jgttlft 
(ACT fi) 

n&Lf=*°'Jx;Vf JU^-v? 3g ^**5XSititSS 
ticAtis gsftHBaTT? 290 deg C <D*4 )\> 
Axle 60 jgRttttS. 

mmmcomm mwmmm.it. &j£iz&mih 
5ssm$a>«tt 3 m&mmm(mm%)=%m®.(D 

Utt 3 ftt*#£ft(«ft%)-;3iii!jiij<DJI# 3 ft 
fc££ft(«ft%) 

[0101] 
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intrinsic viscosity of (1) polyester (IV ) 

1,1,2 and 2 -tetrachloroethane /phenol it sought from 
solution viscosity with 30 deg C in (2: 3 weight ratio ) mixed 
solvent . 

[0097] 

You call DEG content *)Below diethylene glycol content of 
(2) polyester 

It disassembled with methanol , quantification it did DEG 
amount with the gas chromatography , it displayed with 
relative (mole % ) for total glycol component . 

[0098] 

content of cyclic trimer of (3) polyester (Below M CT content " 
with you call ) 

It melts specimen in hexafluoroisopropanol /chloroform 
mixed solution , it dilutes furthermore including the 
chloroform . 

polymer after precipitating, is filtered in this including the 
methanol . 

evaporating and drying to solid it did filtrate , made constant 
volume with dimethyl formamide ,from liquid 
chromatography method quantification it did cyclic trimer 
which configuration is done from ethylene terephthalate unit . 

[0099] 

acetaldehyde content of (4) polyester (Below " AAcontent " 
with you call ) 

upper part which was inserted in glass ampoule which 
specimen /distilled water =lgram /2cc nitrogen substitution 
isdone melt sealing was done, 2 hours extraction were done 
with 160 deg C, aftercooling acetaldehyde in extracted liquid 
was measured with high sensitivity gas chromatography , 
concentration was indicated with ppm . 

[0100] 

cyclic trimer increased weight when melting (5) polyester 
(*CT amount ) 

You insert polyester chip 3g which it dries in glass test tube , 
under nitrogen atmosphere 60 min soak in oil bath of 290 deg 
C and melt. 

It seeks cyclic trimer increased weight when melting, with 
next formula . 

cyclic trimer increased weight when melting (weight % ) 
cyclic trimer content after = melting (weight % ) - cyclic 
trimer content before melting( weight % ) 

[0101] 
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mattl 0.5kg £,JIS-Z8801 {Z^ZWIS^tZ 
5.6mm (D£$£l±ofcg5(A)£l^tf 1.7mm 
<D&$£liofcgg(iIg 20cm)(B)£ 2 KlCffl^ 

hOfll SNF-7 T* I800rpm t? 1 flfflSBofco 



c©»ft£«y su *tB£&tt 20kg »ofc c 

ttE«)«(A)±I^^UAtt»tttHlC % 2«a 

c4i&*#^x7-f;u^-^tK*«rt-e 100 de g 
«yfiU1I*l::fcofc;:i*ttBU ccDSM 

A^*w^-f ^-©as* 3i#, 77* >a« 

[0102] 

(7p7-f>*5cfci^-f;uAtt*©Kjsas 

(DSC), RDC-220 £ ffll^TSI^o 



(6)IZfcl^T, 20kg a>*uxxT-;uA^e>*to/c7 

7*>*fcl4-7-fJUAtt*l£ 25 deg C "C 3 Bfel 
4mg £® JBLT^Sif g 20 deg C/#T* DSC M 



[0103] 

«M*;ui/i^A/*S^JSaa>«S4gSS-e 



content of (6) fine and measurement of film content 

It calls resin approximately 0.5 kg , with J1S -Z8801 and *is 
sieve (A ) with to call metal screen of dimension 5.6mm * it is 
itplaces metal screen of dimension 1.7mm on sieve which 
combines sieve (diameter 20cm )(B ) in 2 -stage with 
[teraoka ] supplied shaking type sieve swing tow machine 
SNF-7 1 minute sieve *is with 1800 rpm . 

It repeats this operation, resin total 20kg sieve * is. 

When separately from film , chip of 2 or more mutually chip 
ones which are cut off to size which is larger than thing and 
normal geometry which melt adhesion are done trapping it is 
done on theaforementioned sieve (A ), as for fine which under 
remaining film and sieve (B ) which remove these sieve was 
dropped, You washed separately with deionized water and 
filtered with Iwaki Glass supplied Gl glass filter andgathered. 

These every glass filter inside dryer 2 hours drying later, 
cooling with 100 deg C, measured weight it did. 

For second time, you washed with deionized water , repeated 
sameoperation of drying, became constant mass you verified , 
pulled the weight of glass filter from this weight , sought 
weight of fine weight and film . 

fine content or film content is total resin weight , which was 
applied on fine weight or film weight /sieve . 

total content is sought from these values. 
[0102] 

(7) fine and melting point measurement of film 

It measures Seiko Instruments Inc. (DB 69-058-2077 ) make 
differential scanning calorimeter (DSC ), making use of 
RDC-220. 

In (6), fine or film which was gathered from polyester ofZO kg 
with 25 deg C 3 -day period vacuum is dried under, from now 
on specimen 4mg is used for one-time measurement and DSC 
measurement is done with heating rate 20 deg Cper 
minute ,most melting peak temperature of high temperature 
side of melting peak temperature is sought. 

It executes measurement concerning specimen of maximum 
10 [ke ], mostseeks average of melting peak temperature of 
high temperature side . 

[0103] 

average density of (8) polyester chip and density of preform 
mouth part 

With density gradient tube of nitric acid calcium / water 
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30 degCVfflfcLtzo 
[0104] 

(9)^X(g&%)fc<fclWXJS 
TtB(12)<Df£ff2#(fcIf 5mm)fc<fctf(13)<D+£ 

modeINDH2000 



10 @aaLr*»Lfcfit»«(rt» 5mm) 
CD^>fX£ffi£ U 'WXHEIiTBK*y*» 

^XK-^Xc&ftifctt/'WXoS/hjl 



[0105] 

oT 60 »|R||MB9L. 35Bi^e>SW*«»L« 
[0106] 

(ll)#hJMDltoK 

«ffi-r*(13)©+ffi*»»05H**ffl^f> ; 5> 
^AIC4 ^mt4^(3cmX3cm)^y?Sy-rv^ 



W*«EI*TElCcfey*ftfc. 



[0107] 

(12)Sft*»«(Dj*» 

M-150C(DM)»Hl*S«lCj:y % v»J>*-£j£ 
290degCIZfcl>T. 10degC(D*T?)ftSlLfclft 
tt¥fl*#§!!(S®;SJt£j 22 deg QSJBlVftB 

flb*lfc®f4fiRJB«li. 2. 3.4. 5. 6, 7. 8. 9. 
10. 11mm (OtfftCDlfa 3cm 5cm ft(7)^b- 

146gT?fc6o 

5mm If *©^U-H*/v>fX(»S%)aiSlZtt 
[0108] 



mixed solution it measured with 30 deg C. 
[0104] 

(9) haze (haze % ) and haze mottling 

molded article of below-mentioned (12) (thickness 5mm ) and 
shaft of hollow molded article of{13) (thickness 
approximately 0.4 mm ) from it cuts off specimen , Nippon 
Denshoku Kogyo K.K. (DB 69-244-3708 ) make measures 
with haze meter , model NDH2000. 

In addition, 10 times continuing, it measured haze of molded 
sheet (thickness 5mm ) which formed, it sought haze mottling 
with description below. 

minimum value of maximum value /haze of haze mottling 
=haze 

[0105] 

With heating (10) preform mouth part density rise 

60 second thermal processing it did preform mouth part with 
infrared heater of homemade , specimen recovered from top 
surface and measured density . 

[0106] 

uneven thickness of (1 1) bottle 

From torso central portion of hollow molded article of (13) 
which postscript is done 4 place specimen (3 cm X 3cm ) 
were cut off in random and thickness was measured with the 
digital thickness gauge (At a time 5 points it measured inside 
same specimen , made even specimen thickness . ). 

It sought uneven thickness with description below. 

minimum value of maximum value /thickness of uneven 
thickness =thickness 

[0107] 

Formation of (12) stepped molded sheet 

It forms making use of step attaching flat plate mold (surface 
temperature approximately 22 deg C ) which was cooledwith 
water of 1 0 deg C polyester which it dries Meiki Co. Ltd. (DB 
69-073-1 195 ) makewith M-150C (DM ) injection molding 
machine , in cylinder temperature 290 deg C. 

As for stepped molded sheet which it acquires, 2, 3, 4, 5, 6, 7, 
8, 9 and 1 0,being something which provides plate of 
approximately 3 cm X approximately 5 cm square of 
thickness of 1 1 mm for stepped state , as for weight of 1 they 
are approximately 146 g. , 

As for plate of 5 mm thickness you use for haze (haze % ) 
measurement. 

[0108] 
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(i3)4SS*i©HfB 

U&tSSSttFftiS M-150C(DM)»ffi*S«IC 
llSit 295 deg C VZf i )Z>*-l±&&mL 



c©:7u:7*-A©p&«£S*aa>Pi£SMS 

ttS LB-01E BWP-«ia*ffll^-|tg 
#^D-J*»L, 3l#*#ia 155 deg CICRSL 
fc*Sft-C» 5 f»|H]&B£U 500cc <D*£j£ 
»{*(B»liH»)£»fco 



*fc,^>fXaiSfflH»tLTI*.5000 
[0109] 

«E(i3)"C*»Lfc+ffi*»(*l= 90 deg C © 

^Lfc*ts»*«L»a». n«»©aa 

[0110] 

sausawnta igi tf^x^u^-ca* 
a&* aa*»aaffBraa»«^7XT 
*3fe»«faar-aSo 

[Olll] 

as 

a* aatj *tf-f*>*aa*©»A** £fc 
ttaaaB(5)te*tf«a*(8)-c»aLfcu* 
-f^****aaai=j:*tt^a«aTf*** 
**a-b-fv>ikaa© pac iso zm^xm 



evaluation of (13) mold fouling 

It dried polyester with dryer which uses dehumidified air , 
preform itformed with resin temperature 295 deg C with each 
machine factory make M-150C (DM ) injection molding 
machine . 

mouth part of this preform biaxial stretching blow molding it 
did with mouth part crystallization device of homemade after 
thermal crystallization , making use of Krupp Corpoplast 
Maschinenbau GmbH (DB 3 1-679-2027 ) supplied 
LB-OlEdrawing blowing molding machine , approximately 5 
second heat-set it did inside mold which continuously is set 
toapproximately 155 deg C acquired hollow molded article 
(As for shaft round ) of 500 cc . 

Until with similar condition drawing blow molding it does in 
continuous , judgeswith visual and transparency of molded 
article is impaired, mold fouling the evaluation was done with 
number of moldings . 

In addition, shaft of molded article of 5000 time continuous 
molding later wasoffered as specimen for haze measurement . 

[0109] 

A leak evaluation of contents from (14) hollow molded article 

warm water of 90 deg C it was filled in hollow molded article 
which formed with theaforementioned (13), after doing 
capping , with capping machine itpushed down vessel and 
after leaving, inspected leak of the contents . 

In addition, you inspected also deformed state of mouth part 
after the capping . 

[0110] 

Introduction water of (15) introduction underwater sodium 
content , calcium content , magnesium content andsilicon 
content particle removal and ion exchange being completed it 
recovers, with Iwaki Glass supplied lGlglass filter after 
filtering, Shimadzu Corporation (DB 69-055-8747 ) make 
measures filtrate with inductively coupled plasma 
photoemission analysis device . 

[OHl] 

(16) introduction underwater and measurement of number of 
particles in recycled water 

Introduction water, or filtration apparatus of particle removal 
and ion exchange being completed (5) and recycled water 
which was treated with adsorption column (8)was measured 
Seishin Enterprise Co. Ltd. which is a particle measuring 
apparatus with light shielding method (DN 69-077-8345 ) 
makemaking use of PAC 150, number of particles / was 
indicated with 10 ml . 
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[0112] 

mmm u 

^#&£&££*LTl^m l x*r;HbfiJ6 
miz. ig$$£^u:7$;ugt<kx^;i,^ij=i-ju£ 

<j)xv i )-*mmmz&&Ls m&T. &250 de g 

C. 0.5kg/cm 2 G TMF$»BBIISI 3 ftfBfifcSfr 
St#T, & 260 deg C> 0.05kg/cm 2 G -Cr?r£<D£ 

ca>xxxJHbRK±*ft*iia»ic» i a 

tt^fi*B»ICttl6L.a»T.» 265 deg C, 
25torrT* 1 &|Sk *L^» 2 SI££J5JC3rr?8£ 

ft 265 deg C, 3torr V 1 B$|BL 
fi$S^SJSST*lt^T, £j 275 deg C. 
0.5~ltorrT* 1 ttPpiaiB^**fc 0 



^Ifi&U 2fcl*T?fi»aS#XgfcJ;tf «g[ 
»«XSlC*oT7T-f>fe*tf7^;UA**S 

3p P m BlTfcU 3fclvea«5tHffiM££»^ 

S*«BmT. » 155 deg C T*£fifcU £ blC 
S*»HftTT*ia 200 deg C IC^jfcfc. 

wa^fifcsicsy s*»BST-e» 205 de g 



[0113] 

p(2>. «La«TSo!)7i?ijxxT-^^^t«ia 
*©s*«ia)»ajp(3).+.A- , 7P.»tiip^ 
6»a*tifc*a*t.«ia»T»a>»uip^ 

6»U**ifc#Uxxx^^©*«iySIB 

(6). ISP GAF ?^U$-/ PE- 1 P2S(?K 

■jxxt;u:7x;uk gams 1 u m)-e*4*4> 
(D«^»*«ai:-f3i->X»*B*«aLfc. 
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[0112] 

(Working Example 1) 

Beforehand, in 1 st esterification reactor which contains 
reaction product , it supplied slurry of high purity terephthalic 
acid and ethyl glycol to continuous , under agitating, reacted 
average residence time 3 hours with approximately 250 deg 
C, 0.5kg/cm <sup>2</sup>G. 

It sent this reaction product to 2 nd esterification reactor , 
under agitating, with approximately 260 deg C, 0.05kg/cm 
<sup>2</sup>G reacted to predetermined degree of reaction . 

In addition, crystalline germanium dioxide thermal 
decomposition was done in water, in this the ethyleneglycol 
solution of catalyst solution and phosphoric acid which 
ethyleneglycol addition heat treatment are done was supplied 
to continuous separately in these 2 nd esterification reactor . 

It supplied this esterification reaction product to 1 st 
polycondensation reactor in continuous , under agitating, 
withapproximately 265 deg C, 25torr 1 hour , with 2 nd 
polycondensation reactor under agitating, withapproximately 
265 deg C, 3torr 1 hour , furthermore with final 
polycondensation reactor underagitating, 1 hour condensation 
polymerization did next with approximately 275 deg C, 
0.5-1 torr. 

After making into a chip , it transported melt condensation 
polymerization reaction ones to tank for storage,it designated 
these total content as approximately 3 ppm or less by next 
removing fine and film with shaker type sieve classification 
step and stream classification step , transported to continuous 
system solid phase polymerization device next. 

Under nitrogen atmosphere , crystallization it did with 
approximately 155 deg C,furthermore under nitrogen 
atmosphere after preheating , sent to continual solid phase 
polymerization reactor in approximately 200 deg C and under 
nitrogen atmosphere solid phase polymerization didwith 
approximately 205 deg C. 

[0113] 

starting materialchip supply port of treatment tank upper part 
( 1 ), overflow exit aperture which is position of treated water 
upper limit level of treatment tank (2), polyester chip of 
treatment tank bottom and exit aperture of blend of the treated 
water (3), treated water which goes by way of water cutting 
apparatus (4) of polyester chip which is discharged from exit 
aperture of treated water and treatment tank bottom whichare 
discharged from overflow exit aperture , pipe which again is 
sent to water treatment tank fine filtration removal apparatus 
where filter material is continuous system filter of paper (5) 
and via adsorption column (8) (6), it went by way of 
underwater particle removal apparatus and ion -exchanger 
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tower which area GAFfilter bag PE-1P2S (polyester felt , 
filter precision I;mu m ) of ISPsupplied , Introducing 
deionized water where is new from outside the system into 
inlet (9) inmiddle of this pipe (6), using treatment tank which 
it shows, in the Figure 1 of column type of capacity 
50m<sup>3</sup> which has inlet (7) of waterwhich it 
acquires water treatment it did polyethylene terephthalate 
(Below, PET and abbreviation) chip in continuous . 

[0114] 

Aforementioned solid phase polymerization PET chip was 
treated with shaker type sieve classification step and stream 
classification step , the content of fine and film was thrown 
approximately 5 ppm (Most peak temperature of high 
temperature side of this fine or other melting peak 
temperature was 248 deg C. )with after doing, from supply 
port (1) of upper part of treatment tank which iscontrolled to 
treated water temperature 95 deg C continued, with water 
treatment time 6 hours from exit aperture (3) of water 
treatment tank lower part PET chip with treated water in 
continuous theextract water treatment was done. 

As for particle content of introduction underwater particle 
diameter l~25;mu m whichrecovers with viewer-proximal of 
deionized water inlet (9) of above-mentioned treatment 
apparatus approximately 1900 / 10 ml , sodium content 0.01 
ppm , magnesium content 0.02 ppm , calcium content 0.03 
ppm , silicon content being 0.07 ppm , in addition filtration 
apparatus (5) and number of particles of the particle diameter 
l~40;mu m of recycled water after treating approximately 
was 18000 /10 ml with adsorption column (8). 

[0115] 

After water treatment , it dried with dry air which is heated, 
continuouslytreated with shaker type sieve classification step 
and stream classification step . 

As for intrinsic viscosity of PET which it acquires as for 0.74 
deciliter /gram , DEG content asfor content of 2.7 mole % , 
cyclic trimer as for 0.30 weight %, cyclic trimer increased 
weight as for 0.04 weight %, average density as fori .4021 
g/cm <sup>3</sup>, AAcontent as for 2.8 ppm , fine content 
they were approximately 8 ppm . 

In addition as for Geresidual amount which was measured due 
to fluorescence x-ray analysis asfor 48 pm , and Presidual 
amount they were 3 1 ppm . 

[0116] 

Furthermore, as for chip transport of chip transport, solid 
phase polymerization step and water treatment , drying 
process of melt condensation polymerization step , in addition 
as for extract of chip from solid phase polymerization reactor 
and storing layer for solid phase-polymerized chips all screw 
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type feeder was used with all eddy air stream method 
transport system and bucket type conveyer transport system . 

evaluation was executed with molded sheet and biaxial 
stretching molded bottle concerning this PET . 

Result is shown in Table 1 . 

[0117] 

As for haze of molded sheet 2. 1%, as for density of mouth 
part atl.370 g/cm <sup>3</sup> and value which does not 
have problem , continuous drawing blow molding of5000 or 
more was executed, but mold fouling was not recognized, 
inaddition also transparency of bottle was satisfactory. 

In addition, even with leakage test of contents , there was not 
a problem , there was not either deformation of mouth part . 

As for shaft haze of bottle which it acquires 1.0%, as for haze 
mottling 1 . 1, as for uneven thickness 1 .03 and it was 
satisfactory. 

In addition, number of moldings to mold fouling did not have 
1 2000 times and the problem . 

AAcontent of bottle was 15.5 ppm and value which does 
nothave problem . 

[0118] 

(Comparative Example I ) 

solid phase polymerization was done melt condensation 
polymerization chip which it acquires in same way as the 
Working Example 1 without treating with shaker type sieve 
classification step and stream classification step Working 
Example 1 completely in identical condition , next chip after 
solid phase polymerization withouttreating with fine removal 
process fine and film which exceed 265 deg C with state 
which includes quantity of approximately 410 ppm ,water 
treatment was executed in Working Example 1 and identical 
condition . 

Most peak temperature of high temperature side of this fine or 
other melting peak temperature was 285 deg C 

[0119] 

clogging of filter of fine filtration removal apparatus (5) was 
quick, inapproximately 3-5 hours filter exchange necessary 
very with frequency of one time . 

Furthermore, it transported chip with all step with low density 
transport system . 

As for intrinsic viscosity of PET which it acquires as for 0.74 
deciliter /gram , DEG content asfor content of 2.6 mole % , 
cyclic trimer as for 0.31 weight %, cyclic trimer increased 
weight as for 0.05 weight %, average density as fori .4027 
g/cm <sup>3</sup>, AAcontent as for 2.5 ppm , fine content 
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47pm, ttz P 8#4I± 31ppm X'fo-otzo 

#£*ifc#Hl<a)IBSJ'WXli 17.8%, ^-YX 
6EI* 1.5 fc#«ias<HHT*fcofc. 

[0120] 
[Si] 



they were approximately 550 ppm . 

In addition as for Geresidual amount which was measured due 
to fluorescence x-ray analysis asfor 47 pm , and Presidual 
amount they were 3 1 ppm . 

haze of molded sheet 39.7% to be high was problem very. 

In addition, with leakage test of contents it could recognize a 
leakof contents . 

As for shaft haze of bottle which it acquires 17.8%, as for the 
haze mottling to be high it was a problem in i.5 and 
emergency. 

[0120] 

[Table 1] 
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[0121] 

[Effects of the Invention] 
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Drawings 

[01] 



this invention, most peak temperature of high temperature 
side of melting peak temperature of fine and/or film which 
said polyester contains chip of polyester where main repeat 
unit is the ethylene terephthalate in manufacturing method of 
polyester which water treatment is done in treatment tank ,265 
deg C or less, content of any of total content of fine content , 
film content , or fine content and film content maintaining in 
300 ppm or less , in order water treatment to do, It decreases 
soiling of pipe at time of water treatment , furthermore 
generating mold fouling when forming, it is difficult, 
inaddition furthermore polyester where transparency and 
opening crystallization of the bottle become satisfactory is 
acquired. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

It is a conceptual diagram of example of water treatment 
device which is used for this invention . 

[Explanation of Symbols in Drawings] 

1 

starting material chip supply port 
2 

overflow exit aperture 
3 

exit aperture of polyester chip and treated water 
4 

water cutting apparatus 
5 

fine removal apparatus 
6 

pipe 
7 

inlet of recycled water and/or deionized water 
8 

adsorption column 
9 

deionized water inlet 
[Figure 1] 
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